An old test sample from the Sabuncubeli Formation (Manisa, Turkey) yielded an interesting faunule, which, however, up to now had never been described. In Bornova 183, now inaccessible, five species of micromammal were encountered: the hamsters Eumyarion aff. montanus, E. intercentralis and Cricetodon kasapligili, the squirrel Palaeosciurus fissurae and the talpid Desmanodon sp.. The locality is known to be in superposition to the previously published locality of Sabuncubeli. A new sample of the latter provided five new elements to the fauna: the mole Theratiskos sp., the dimylid Turkodimylus sp., the shrew Oligosorex aff. reumeri, the glirid Glirulus ekremi and a bat Vespertilionidae gen. et sp.. The high diversity of insectivores in the locality confirms a humid environment for Sabuncubeli. Both assemblages are referable to local zone D or MN unit 3. However, differences in the stage of evolution of some faunal elements suggest a considerable time difference, indicating that the Sabuncubeli formation covers at least a major part of this time period.
Introduction
Only 20 years ago, the early Miocene sediments in the surroundings of the city of Izmir were still unnoticed. At that time, Prof. Dr. Orhan Kaya (Dokuz Eylül University, Department of Geology Engineering) organised a project to date the sediments, not trusting the notion that they all represented the late Miocene, as was commonly thought in those days. He was joined in this TÜBİTAK-funded project by col-leagues from the MTA (General Directorate of Mineral Research And Explorations of Turkey), Ege University Natural History Museum and by Hans de Bruijn from Utrecht University, the greatest expert on Anatolian rodent faunas of his days. The project proved to be very successful and yielded a score of test samples from various localities. These samples clearly demonstrated that lower Miocene strata were indeed very well represented in the region (Kaya et al. 2007) .
Orhan Kaya' s team had discovered one site in the Bornova (Sabuncubeli) area and labelled it as Bornova 183. Kaya et al. (2007) placed this fossiliferous level into the uppermost nonresistant mudrock interval of the Soma Formation of the Bornova area section (Kaya et al. 2007, fig. 4F ) and gave a preliminary fauna list including Eumyarion sp. I and II, Cricetodon sp., Aliveria aff. luteyni and Talpidae. Retracing the steps of his former master, one of us (SM) tried to relocate the site at the beginning of the century. Although the original site was not recovered and presumably has been destroyed during the construction of the highway and an adjacent police station, the field work did result in the discovery of a new site in a lower stratigraphic position which is now known as Sabuncubeli, a unique MN 3 site that yielded both microand macromammals. This locality represents nowadays the best known early Miocene mammal fauna from the region This article is a contribution to the special issue "Taking the Orient Express? The role of Anatolia in mediterranean Neogene palaeobiogeography" (Mayda 2004 (Mayda , 2010 De Bruijn et al. 2006) . De Bruijn et al. (2006) included in their work two different collections coming from two different sampling locations. These authors did not recognise differences in size or morphology between the species recorded from the two sites. Nevertheless, strong differences in the relative abundance of rodents are evident. As the authors pointed out, the two samples suffer from a collecting bias, since Sabuncubeli A was screen-washed with a 0.5 mesh while Sabuncubeli B with a 0.8 mesh; small species are underrepresented in the latter. In addition, not all the residue from Sabuncubeli A was sorted. Therefore, a new sample from Sabuncubeli A was taken in order to have an unbiased small mammal collection to compare its composition to other early Miocene faunas.
The exploration in Sabuncubeli also yielded a significant number of large mammal remains, comprising numerous carnivore fossils and a relatively rich artio-and perissodactyl assemblage collected from the 50-cm thick fine-grained, sub-mature conglomerate lenses and from the marly upper part. According to a preliminary identification (Mayda 2010) , the carnivorans found in the site are a new amphicyonid (Cynelos sp. nov.), a musteloid (Stromeriella sp.), a viverrid (Semigenetta elegans), a feliformia (Palaeogale sp.) and a new lophocyonid (Izmirictis cani), the latter being the first representative of this group outside continental Europe (Morales et al. 2019) . Apart from its diverse carnivore assemblage, Sabuncubeli has also yielded a new tragulid (Dorcatherium sp. nov.), early cervids (Procervulus, Lagomeryx) and a small rhino (Protaceratherium), which are under study by SM.
In preparation of the National Geographic Project "Palaeogeography of mammals following the collision of the African and Eurasian plates", the test samples from Orhan Kaya's project were rediscovered, including the material from Bornova 183. With the later discovery of the locality of Sabuncubeli, this faunule has regained new interest. As it lies in superposition to Sabuncubeli, it can gain valuable insight in ecological and evolutionary changes and thus help in the correlation with other early Miocene faunas from Anatolia.
The aims of this paper, on the one hand, are to give a full description of the interesting faunule of Bornova 183 and, on the other hand, to offer new information on the micromammal assemblage of Sabuncubeli based on the new findings after the publication of the micromammals (De Bruijn et al. 2006 ). In addition, the new sample is used to provide reliable relative abundances of rodents of the Sabuncubeli fauna.
Material and methods
In order to perform a quantitative analysis of the fauna, a new sample of 150 kg from Sabuncubeli A was screen-washed with a mesh of 0.5 mm. All the concentrate was sorted under the microscope. The material described here is stored in the collections of Natural History Museum of the EGE University in Izmir, Turkey. Casts of the material are stored in the collections of Department of Geology and Paleontology, Comenius University in Bratislava, Slovakia and in the collections of Department of Paleobiology, National Museum of Natural Sciences, Madrid, Spain.
Upper cheek teeth are indicated by upper case and lower cheek teeth by lower case. Where distinction between first and second molars is questionable, these are indicated as m1/2 or M1/2, respectively. Tooth measurements (maximum length and width) are given in mm and were taken using a Leica MZ16A stereomicroscope and associated software. Terminology used for teeth parts follows Daams and Freudenthal (1988) for Cricetidae, De Bruijn (1967) for Gliridae and Cuenca Bescós (1988) for Sciuridae, unless otherwise stated. For insectivores, we follow De Jong (1988) for the nomenclature of parts of molars and the method of measuring. The SEM photographs were taken at Naturalis Biodiversity Centre in Leiden. All dental elements have been figured as being left. The letters of inverted photographs have been underlined on the figures.
Geology
The early-middle Miocene deposits of Sabuncubeli area comprise two sedimentary units, the Sabuncubeli and Kızıldere Formations (="Kızıldere Group" of Özkaymak et al. 2013) , which is also equivalent to the "Zeytindağ group" of Kaya et al. 2007 ). The deposits are overlain by the Yamanlar volcanics (Kaya et al. 2007; Uzel et al. 2013 ). The Kızıldere Formation, which could be interpreted as an alluvial to fluvial sequence , is a fining-upward succession, consisting primarily of conglomerates at the base and grading upwards into sandstone-shale alternations. According to Kaya et al. (2007) , it unconformably overlies the basement rocks and is represented by the basal red subunit, which interfingers with fanglomerates. The Sabuncubeli formation, which conformably overlies Kızıldere Fm, is generally composed of limy mudrocks around the area.
The Bornova 183 and Sabuncubeli faunas have been collected from the lower part of the Sabuncubeli Formation (= Soma Fm. in Kaya et al. 2007) , where the fossiliferous beds consist of a lower part with fine-grained, sub-mature conglomerate lenses and a marly upper part that contains mollusc debris (De Bruijn et al. 2006 , note that these authors accidentally copied the wrong stratigraphic column from Kaya et al. 2007 ). The fossiliferous layers of "Bornova 183" fauna stratigraphically rest above the fossiliferous layers of the Sabuncubeli fauna ( Fig. 1 ). Because the exact position of the Bornova 183 locality is not known, and, moreover, the area is heavily vegetated, the topographic distance between the two localities cannot be estimated.
Systematic Palaeontology
The assemblage of Bornova Eulipotyphla Waddell, Okada and Hasegawa, 1999 Talpidae Fischer, 1814 Desmanodon Engesser, 1980 Desmanodon sp. (Fig. 2m ) Material and measurements: 1 M2 (PV14414, 1.62 × 1.90) Description: Despite being completely unworn, no protoconule is discernible. The hypocone is a small but distinct cusp at the end of the posterior arm of the protocone. The mesostyle is well divided. Discussion: Morphologically, the molar from Bornova 183 fits well with Desmanodon burkarti. It has even already lost its protoconule, which is generally still present as a tiny cusp in the assemblage from the type locality of that species, Keseköy (Van den Hoek Ostende 1997) and is also found in the M2 from Sabuncubeli (De Bruijn et al. 2006) . Metrically, however, the Bornova M2 falls outside the range of D. burkarti. De Bruijn et al. (2006) already noted some differences in the size of the Sabuncubeli Desmanodon and the Keseköy assemblage, the latter being wider in all elements. For that reason, they classified the small assemblage for Sabuncubeli as D. cf. burkarti. In the case of the Bornova M2, however, all measurements are clearly below those from the type locality, but are comparable to those of the new M2 specimen from Sabuncubeli described below. Possibly we are dealing here with geographical variation. Until larger collections are available to confirm that hypothesis, the Bornova mole is best classified as Desmanodon sp.
Rodentia Bowdich, 1821 Muridae Illiger, 1811 Eumyarion Thaler, 1966 Eumyarion aff. montanus De Bruijn and Saraç, 1991 (Fig. 2a-e) Material and measurements: 1 M1 (PV14407, 2.11 × 1.40), 1 M2 (PV14409, 1.58 × 1.35), 2 m1 (PV14409, 2.00 × 1.22; PV14410, 1.96 × 1.22), 1 m2 (PV14411, 1.64 × 1.32) Description M1: The anterocone is deeply divided into two equal cusps and there is a platform on the anterior wall. The anterolophule connects the lingual cusp of the anterocone with the anterior arm of the protocone. The anterior arm of protocone is long and almost reaches the labial border. The posterior paracone spur is weak. There is a protostyl at the base of the protosinus. The protolophule is directed posteriorly. The mesoloph is long without reaching the labial Kaya et al. 2007) border. It is slightly curved towards the metacone. The metalophule is directed anteriorly, connected to the entoloph just before the hypocone. The posteroloph is long but not connected to the metacone. The sinus is anteriorly directed. M2: The labial anteroloph is strong, while the lingual one is absent. The protolophule and the metalophule run almost parallel. The protolophule is straight and anteriorly directed. The metalophule is slightly curved anteriorly and connects to the entoloph in front of the hypocone. The protolophule and anterolophule are connected at the labial end of the anterior arm of the protocone. The posterior paracone spur is absent. The mesoloph is long, almost reaching the labial border. The posteroloph is long, but the posterosinus is labially open. The sinus is anteriorly directed. m1: The anteroconid is comma-shaped. The lingual anterolophid is absent. The anterolophulid is interrupted, not reaching the anteroconid. The anterior endolophid is present and consists of two thin and low crests starting at the anterior side of the metalophid and converging before they reach the anteroconid. The metalophulid I is weak and connects with the anterior arm of the protoconid. This connection is constricted. The metalophulid II is absent, the posterior arm of the protoconid not even being present. There is a strong metaconid ridge. The mesolophid is of medium length. The ectomesolophid is poorly developed. The posterior arm of the hypoconid is well developed and connects to the posterolophid, enclosing a small, oval basin. m2: The labial anterolophid is stronger than the lingual one, although the latter is also well developed. The posterior arm of the protoconid is very strong and long, but does not reach the lingual border. The mesoloph is very small. The posterior arm of the hypoconid is short and connects with the posterolophid, forming a small basin. Remarks: The material from Bornova shows similarities in size and dental pattern to E. montanus. The size of the Bornova specimens is among the larger specimens from Sabuncubeli and around the average of the Keseköy specimens. The general dental pattern is similar in the crenulation of the enamel and the development of the main cusps. Nevertheless, the Bornova assemblage shows several important morphological differences with these two assemblages that could indicate we are dealing with a different taxon.
The sample from Bornova displays a better split anterocone in the M1 and less-developed lingual anteroloph than Keseköy and Sabuncubeli. In the lower molars, the differences are more evident. The two known samples of E. montanus have a high frequency of presence of metalophulid II. This structure is absent in both specimens from Bornova. In these specimens, there is not even an indication of the posterior arm of the protoconid, which is invariably present in most of the known Eumyarion species. In addition, the two m1 from Bornova do not show a labial bend on the anterior arm of the protoconid or the presence of a transverse spur in the basin behind the anteroconid, both characteristic of E. montanus (De Bruijn and Saraç 1991) . The lower m2 has a better-developed lingual anterolophid than in the other two assemblages. Based on these morphological differences, we classify this material as E. aff. montanus. Whether this sample represents an advanced E. montanus or belongs to a species with no direct relationship cannot be ascertained with the scarce material available.
Eumyarion intercentralis De Bruijn and Saraç, 1991 (Fig. 2h) Material and measurements: 1 M2 (PV14406, 1.23 × 1.12) Description: The labial anteroloph is long and the lingual one is absent. The protolophule I and protolophule II are strong, although the protolophule II is interrupted before reaching the paracone. The protolophule I and metalophule are parallel and directed forwards. The mesoloph is long and connects to the end of the paracone spur at the labial side of the tooth. The posteroloph is strong, long and connects to the metacone. Remarks: This species is known from the Turkish MN 3 localities of Sabuncubeli (De Bruijn et al. 2006 ) and Keseköy (De Bruijn and Saraç 1991) and is considered indicative for Zone D (Ünay et al. 2003) . The Bornova M2 fits morphologically well to these assemblages. Metrically, it is notably large, equalling the largest specimen of Sabuncubeli in size and just outside the range of the Keseköy assemblage.
Cricetodon Lartet, 1851
Cricetodon kasapligili De Bruijn et al., 1993 (Fig. 2f-g) Material and measurements: 2 m2 (PV14412, 2.00 × 1.62; PV14413, 2.05 × 1.74) Description: The labial anterolophid is long, while the lingual anterolophid is short and strongly reduced. The protosinus is deep and wide. The metalophulid I is short and it connects to the lingual anterolophid. The mesolophid is of medium length. The ectomesolophid is absent, although there is a small protuberance at the ectolophid. The hypoconulid is present in both specimens, being strong in one and weak in the other. Remarks: This species is known from the type locality Keseköy (De Bruijn et al. 1993 ) and from Sabuncubeli (De (PV14411), Cricetodon kasapligili f m2 sin (PV14412), g m2 sin (PV14413), Eumyarion intercentralis h M2 sin (PV14406), Palaeosciurus fissurae i m1 sin (PV14403), j m2 sin (PV14404), k m3 sin (PV14405), l D4 sin (PV14400), Desmanodon sp. m M2 sin (PV14414) Bruijn et al. 2006 ; this paper) and from MN 3/MN4 locality Yapıntı (Çınar Durgut and Ünay 2016). However, the lower m2 was recorded from the locality Yapıntı only. Morphologically and metrically, the material from Bornova is virtually identical to the m2s from Yapıntı.
Sciuridae Fischer, 1817
Palaeosciurus Pomel, 1853
Palaeosciurus fissurae Dehm, 1950 (Fig. 2i-l) Material and measurements: 1 DP4 (PV14400, 1.80 × 1.90), 1 m1 (PV14403, 2.25 × 2.01), 1 m2 (PV14404, 2.38 × 2.34), 1 m3 (PV14405, 2.73 × 2.43) Description DP4: The tooth has a triangular outline in occlusal view. The anteroloph is long, reaching the labial side of the tooth. The protoloph and the metaloph are connected to the protocone. The mesostyle is present on the labial side of the central valley. The metaloph shows a metaconule. The hypocone is ridgelike, smaller than the protocone and situated at a lower position. The posteroloph is long. m1: The anteroconulid is robust and connected to the metaconid through the very short and tiny anterolophid. A small ridge also connects the anteroconulid to the protoconid. The anterior cingulum is strong. The metalophid is slender but complete. The mesoconid is robust. A small mesostylid (= mesolophid) is present between the metaconid and entoconid. The entoconid is strong. The posterolophid connects the hypoconid and entoconid. m2: The anteroconulid is weaker than in m1. It is connected to the protoconid by a low, slender ridge and to the metaconid by a strong anterolophid. The anterior cingulum is well developed. The metalophid is complete. The mesoconid is robust, while the mesostylid is small. The entoconid is fused with the posterolophid but distinct. m3: The anteroconid is robust and connected with the protoconid by a very thin and short crest. The anterolophid is long. The metalophid is strong, but does not reach the metaconid and ends free in the central valley. The mesoconid is weaker than in m1 and m2. The mesostylid is formed by two small protuberances. The entoconid and the hypoconid are strong and wide. A short crest (entolophid) runs from the anterior arm of the hypoconid into the central valley.
Remarks: The species Palaeosciurus fissurae has been described by De Bruijn et al. (2006) from Sabuncubeli. According to these authors, the Turkish material is morphologically close to the type material described by Dehm (1950) from Wintershof-West, but has smaller dimensions. The material from Bornova shows similar morphological characteristics to Sabuncubeli and Wintershof-West, especially in the development of the mesostylids and entoconids on the lower molars. The size of the Palaeosciurus from Bornova is clearly larger than the material from Sabuncubeli and similar to the one from Wintershof-West. Palaeosciurus sutteri, described by Ziegler and Fahlbusch (1986) from Forsthart and Puttenhausen and Ziegler (2005) from Sandelzhausen, are also metrically similar to the Turkish material. However, this species shows a better development of the mesostylid and entoconid in the lower molars. Considering the size and morphology of specimens remains from Bornova, we can assign this material to P. fissurae. In addition, we have the impression that m1, m2 and m3 may belong to the same individual given their preservation and their stage of the wear.
The assemblage of Sabuncubeli
The material from Sabuncubeli was originally described by De Bruijn et al. (2006) . Below, we will only give descriptions when the additional material leads to new insights. In addition, we will discuss the Sabuncubeli material in the light of discoveries made after the original description.
Eulipotyphla Waddell, Okada and Hasegawa, 1999 Erinaceidae Fischer, 1814 Galericinae Pomel, 1848 Galerix Pomel, 1848 Galerix uenayae Van den Hoek Ostende, 1992
Additional material: 1 broken M1 (PV14345, − × −); 1 damaged M2 (PV14344, − × −) Description: The M1 is massively built. It is broken, lacking the lingual part of the paracone and the entire metacone. The protocone-metaconule and protoconehypocone connections are equally strong. The posterior arm of the metaconule reaches the posterior cingulum. The protoconule is well developed. There is a deep notch in the anterior arm of the protocone just labially of the protoconule. The anterior cingulum consists of patches, becoming more continuous towards the -missingparastyle. The M2 is far smaller and less massive. It is damaged in the anterolingual corner. As in the M1, the protocone-metaconule and protocone-hypocone connections are equally strong. The posterior arm of the metaconule does not reach the posterior cingulum. The anterior cingulum is very weak; the posterior cingulum is well developed and continuous. A short cingulum borders the valley between protocone and hypocone.
Remarks: The genus Galerix is represented in the early Miocene of Anatolia by two species, G. saratji and G. uenayae (De Bruijn et al. 1992 ; Van den Hoek Ostende 1992). De Bruijn et al. (2006) already noted the presence of G. uenayae in Sabuncubeli and the similarity of the material to that from the type assemblage (Keseköy). In addition to the two molars described here, a number of fragments and premolars were found. However, since another galericine, Schizogalerix evae, is also present in the Sabuncubeli assemblage, isolated premolars and fragmentary lower molars could not be assigned to one or the other species.
Schizogalerix Engesser, 1980
Schizogalerix evae De Bruijn et al., 2006 Additional material: 1 broken m3 (PV14302, − × − ) Description and remarks: Sabuncubeli is the type locality of Schizogalerix evae (De Bruijn et al. 2006 ). As mentioned above, isolated premolars and molar fragments are of Galerix and Schizogalerix in the locality can usually not be separated. A damaged m3, lacking most of its lingual side, is clearly referable to Schizogalerix because of the Theratiskos sp. (Fig. 3a )
The specimen is damaged, missing the parastylar region. The mesostyle is damaged, but appears to have been undivided. The massive protocone dominates the lingual side. The hypocone appears as a thickening of the posterior arm of the protocone, just lingually of the base of the metacone. It does not produce a bulge in the posterior outline of the molar. Remarks: Theratiskos is a common element in the early Miocene faunas (Van den Hoek Ostende 2001a), but was not recovered to date from Sabuncubeli (De Bruijn et al. 2006 ). The M3 cannot be assigned to the other mole in the assemblage, Desmanodon, because of its size, the undivided mesostyle and the posterior outline that is not affected by the hypocone. The species cannot be determined on the basis of the single available molar.
Talpidae incertae sedis Desmanodon Engesser, 1980
Desmanodon cf. burkarti Van den Hoek Ostende, 1997
Additional material: 1 M2 (PV14304, 1.56 × 1.97), 1 m1 (PV14303, 1.68 × 1.03 × 1.24) Description: Both additional Desmanodon molars found are relatively worn. Despite the wear, the M2 shows a clearly divided mesostyle. The original development of the protoconule cannot be assessed, but the hypocone appears as a distinct cusp with the lingual complex, just lingually of the base of the metacone. There are distinct cingulums along the anterior flank of the paracone and posterior flank of the metacone; small patches of cingulum appear on both sides of the base of the protocone. In the m1, the talonid is clearly wider and somewhat shorter than the trigonid. The oblique cristid ends halfway the posterior wall of the trigonid. There is no metacristid and based on the wear surface of the entoconid, an entocristid was also likely missing. There are well-developed cingulums on the anterior, labial and posterior side. The labial cingulum is interrupted at the bases of the protoconid and hypoconid. Remarks: De Bruijn et al. (2006) already noted that the Sabuncubeli talpid resembled the type assemblage of Desmanodon burkarti (Keseköy, MN 3), but showed some different dimensions. The new material, which is again small compared to that from Keseköy, confirms these differences (see also remarks on the Bornova Desmanodon above).
Dimylidae Schlosser, 1887
Turkodimylus Van den Hoek Ostende, 1995
Turkodimylus sp. (Fig. 3b) Material: 1 C (PV14306, 1.38 × 1.17) Description: The tooth has a triangular outline of the occlusal surface, the labial side being much wider than the lingual side. Also, in the more posterior position of the paraconid, resulting in a more closed trigonid basin, our material resembles the latter species. Metrically, it falls just below the range of the material from Kılçak, which seems to fit a trend, given that O. reumeri from Keseköy is overall smaller than the older material. Bruijn et al. 2006 ) and Bornova (this paper). In addition to the features mentioned by De Bruijn and Saraç (1991) , the lingual cusp of the anterocone is lower than the labial cusp and slightly more anteriorly placed in two out of the three M1. The protolophule and the metalophule are very short and connected to the entoloph in the M1. The posterior spur of the paracone is present in one out of the three M1 and in one out of the two M2. The mesoloph is middle-sized in two out of the three M1 and reaches the labial border in all M2. The protolophule is directed anteriorly and the metalophule is straight in M2. Two out of the six m1 are very worn. The metalophulids I and II are obvious in three m1 and the metalophule II is absent in two out of the six m1. The mesoloph is posteriorly directed and connected with the entoconid in three out of the six m1. The posterior arm of the hypoconid is strong and reaches the posterolophid in all specimens. The ectomesolophid is present in all specimens except for one lower m3 and ends labially in a stylid. The mesolophid is absent in both m2. A small posterior arm of the hypoconid is present in one of the m3.
Eumyarion orhani De Bruijn et al., 2006 Additional material: 12 M1 (PV14790-14801), 19 M2 (PV14802-14820), 4 M3 (PV14821-14824), 6 m1 (PV14825-14830), 6 m2 (PV14831-14836), 4 m3 (PV14837-14840). The measurements are given in Table 2 . Description and remarks: Eumyarion orhani is only known from the locality of Sabuncubeli (De Bruijn et al. 2006 ). In addition to the features mentioned by De Bruijn et al. (2006) , more than half the molars of E. orhani display crenulated enamel. Four out of the twelve M1 have a long and posteriorly directed entomesoloph connected with the base of the hypocone and three out of the twelve have a small entomesoloph merged with the hypocone. The entomesoloph appears as a slight protrusion in the M2. One of the M1 has a double protolophule. The anteroconid is not connected with the protoconid in two out of the six m1. The ectomesolophid is strong in all the m1, short in all the m2 and weak in all the m3. The posterior arm of the protoconid merges with the long mesolophid and reaches the metaconid posterior ridge in one out of the six m1 and one out of the six m2.
Eumyarion intercentralis De Bruijn and Saraç, 1991
Additional material: 5 M1 (PV14700-14704), 2 M2 (PV14705-14706), 2 m1 (PV14707-14708), 3 m2 (PV14709-14711), 4 m3 (PV14712-14715). The measurements are given in Table 3 . Description and remarks: Eumyarion intercentralis is known from the localities of Keseköy (De Bruijn and Saraç 1991), Sabuncubeli (De Bruijn et al. 2006 ) and Bornova (this Bruijn and Saraç (1991) , the lingual cusp of the anterocone is lower than the labial cusp in four out of the five M1. The sinus is deep and narrow in the M1 and the M2. The mesoloph is always long, reaching the labial margin in the M1. The anteroconid is small in the m1 and has a more labial position than in the other species present in the locality. The metaconid and the entoconid are more robust than the protoconid and the hypoconid in the m1. The ectomesolophid is present in both m1, in two out of the three m2 and in three out of the four m3. The posterior arm of the hypoconid is short and is connected with the posterolophid in the m1 and the m2. The labial anterolophid in m3 does not reach the base of the crown as is frequent in E. montanus and E. orhani. The always strong posterior arm of the protoconid reaches the lingual posterior metaconid ridge in one out of the four m3.
Mirrabella De Bruijn et al., 2007
Mirrabella anatolica/crenulata exemplum intercentrale ( Fig. 3f -g)
Additional material: 1 M2 (PV14595, 2.16 × 1.85), 1 m3 (PV14596, 2.2 × 1.56)
Description M2: The M2 has a high crown, despite being moderately worn. The labial anteroloph is longer than the lingual anteroloph and the protosinus is well developed. The protolophules I and II are straight and strong. The anterosinus is divided by a protuberance between the protolophule I and the labial anteroloph. The sinus is deep and anteriorly directed. The entomesoloph is absent. The mesoloph is strong, long and connected to the posterior spur of the paracone. A small protuberance is developed on the posterolabial tip of the mesoloph. The anterior spur of the metacone connects to the posterior spur of the paracone. The metalophule is double; one connects to hypocone and the second one to the posteroloph. The posteroloph is confluent with the hypocone and connects to the metacone. m3: The labial anterolophid is strong and short, while the lingual anterolophid is fused with the metalophid. A backwards-directed spur on the posterior wall of the metalophid is long and reaches the longitudinal lingual crest between the metaconid and entoconid (endolophid). The strong and long posterior arm of the protoconid connects to this ridge as well. The mesolophid is absent, and the ectomesolophid is only outlined on the ectolophid. We cannot objectively judge the height of the crown of the type material by direct comparison, but from the published photographs (De Bruijn and Saraç 1992, plates 4, 5, 10, 11) , the height of the crown of both species seems to be similar and, also in the differential diagnosis, the height of the crown is not mentioned as a diagnostic feature. Our M2 shares with M. anatolica the remarkable lingual anteroloph, shape of the sinus, strong and more straight double protolophs and rounded anterolabial corner of the occlusal surface. On the other hand, the configuration of the double metaloph in our specimen is more characteristic for M1 and M2 of M. crenulata. By contrast, our m3 is morphologically more similar to M. crenulata than to M. anatolica in the development of the open posterior valley and absence of the mesolophid and the ectomesolophid. Thus, the additional material does presents morphological similarities to both M. crenulata and M. anatolica. Therefore, we maintain the original classification of De Bruijn et al. (2006) , pending further elucidation of the evolutionary trends of Mirrabella.
Cricetodon Lartet, 1851
Cricetodon kasapligili De Bruijn et al., 1993 (Fig. 3k-m) Additional material: 1 M1 (PV14610, − × 1.36); 2 M2 (PV14611, 1.95 × 1.47; PV14612, 1.80 × 1.60); 1 M3 (PV14613 1.48 × 1.39); 2 m3 (PV14614, 1.88 × 1.54; PV14615, 1.83 × 1.43)
Description M1: The anterior part of the unworn M1 is broken. The protolophule II is posteriorly directed and connects to the entoloph while protolophule I is incomplete. The mediumlength mesoloph connects to the metacone. The posterior paracone spur is absent. The metalophule is posteriorly directed and connects to the posteroloph. The posteroloph is almost fused with the posterolabial wall; thus, the posterosinus is absent. M2: The labial anteroloph is long and descends to the base of the paracone. The lingual anteroloph is somewhat shorter and descends steeply towards the base of the protocone. The single protolophule is posterior in both specimens and connects behind the protocone. The paracone spur is present, but it is not connected to the mesoloph. The mesoloph is of medium length. The metalophule is straight and connects to the hypocone. The posteroloph connects to the base of the metacone and encloses the shallow posterosinus. M3: The molar is heavily worn. The labial anteroloph is longer than lingual one. The protoloph is transverse and single. The posteroloph is straight and of middle length. The posteroloph is long and reaches the base of the metacone. The sinus is long, narrow and directed anteriorly. The M3 has three roots. m3: The labial anterolophid is longer than the lingual anterolophid, reaching the base of the protoconid. The posterior arm of the protoconid is strong. The ectolophid is absent. The metalophulid is short and connects to the very short lingual anterolophid. The mesolophid is of medium length in both specimens. (Joniak et al. 2017) yielded Cricetodon populations that are closely related to C. kasapligili, but show different stages of evolution.
As De Bruijn et al. (2006) described a relatively small population of 11 specimens from Sabuncubeli, the new specimens are a welcome addition to this material. The M3 was not present in the type assemblage from Keseköy, but was described from Yapıntı by Çınar Durgut and Ünay (2016) . Although already recorded in Sabuncubeli, the M3 was not extensively described by De Bruijn et al. (2006) . The M3 from Sabuncubeli are small and heavily worn. They fall outside the size range of the ones from Yapıntı. On the other hand, the morphology is very similar to those from Yapıntı in the development of the protoloph, mesoloph, metaloph and posteroloph. However, our molars have a more narrow and forward directed sinus and less developed lingual anteroloph. The new upper first and second molars have the same development of the metaloph as the material from Sabuncubeli described by De Bruijn et al. (2006) . In our M1, the metaloph connects to the posteroloph and in the M2 it connects to the hypocone. A similar configuration is also seen in the material from Harta and Gökler, while the M2 from Keseköy and some specimens from Yapıntı have a posteriorly directed metaloph. According to De Bruijn et al. (2006) , the metalophule directed to the hypocone instead to the posteroloph is a more primitive character. Two lower third molars are comparable in size and morphology with the type material from Keseköy and are slightly smaller than those from Yapıntı.
De Bruijn et al. (2006) described the Sabuncubeli Cricetodon under the heading Cricetodon aff. kasapligili, but refer in the remarks to C. cf. kasapligili. In fact, both classifications make sense, as the material is limited, but also shows some clear primitive characteristics (De Bruijn et al. 2006) . In view of the increased knowledge on early Cricetodon (Çınar Durgut and Ünay 2016; Joniak et al. 2017) , the additional material and the unlikelihood that the assemblage will be enlarged, we prefer not to use an open classification. Instead, the material is listed as C. kasapligili, under the understanding that it represents a slightly more primitive stage than the type assemblage.
Democricetodon Fahlbusch, 1964
Democricetodon doukasi Theocharopoulos, 2000 Additional material: 1 M1 (PV14645, 1.59 × 1.00), 3 m1 (PV14647, 1.26 × 0.91; PV14648, 1.31 × 0.85; PV14649, 1.20 × 0.84), 1 m2 (PV14646, 1.20 × 0.95), 1 m3 (PV14650, 1.09 × 0.80) Remarks: Democricetodon doukasi is known from the localities of Keseköy (Theocharopoulos 2000) , Sabuncubeli (De Bruijn et al. 2006) , Akçaşehir (Kaya et al. 2007 ), Gördes (Peláez-Campomanes et al. in press, this issue) and Harami 5 (Joniak et al. in press, this issue) . The new as well as the old material of Democricetodon from Sabuncubeli is morphologically and metrically similar to D. doukasi from the type locality Keseköy (De Bruijn et al. 2006 ).
Vallaris Wessels et al., 2001
Vallaris zappai Wessels et al., 2001 Additional material: 3 M1 (PV14625, 1.18 × 0.74; PV14626, − × 0.77; PV14627, 1.22 × 0.79), 1 M2 (PV14628, 0.81 × 0.70), 1 m2 (PV14629, 0.86 × 0.71) Remarks: Vallaris zappai is known from the localities of Keseköy (Wessels et al. 2001) and Sabuncubeli (De Bruijn et al. 2006) . The latter authors remarked that the Sabuncubeli assemblage is on average smaller than the type material, but with an overlap. The new material confirms this minor size difference. Moreover, our specimens are morphologically identical to the type material from Keseköy (Wessels et al. 2001 ).
Gliridae Muirhead, 1819
Glis Brisson, 1762
Glis galitopouli Van der Meulen and De Bruijn, 1982 Additional material: 2 M1/2 (PV14928, 1.33 × 1.33; PV14929, 1.16 × 1.23), 1 m1 (PV14927, 1.27 × 1.13) Description and remarks: Glis galitopouli is known from localities of Aliveri (Van der Meulen and De Bruijn 1982) , Karydia (Doukas 2003) , Mittlerer Hegengraben (Kälin 1997) , Keseköy (Ünay 1994) and Sabuncubeli (De Bruijn et al. 2006) . De Bruijn et al. (2006) gave no other description than stating that the Sabuncubeli material fell within the, very welldefined, type assemblage of Aliveri (MN 4, Greece) . Sabuncubeli is the oldest locality containing Glis galitopouli. Ünay (1994) gave an extensive description of the three elements of this species found in the locality of Keseköy. As De Bruijn et al. (2006) pointed out, the Anatolian occurrences seem to indicate the species originated in this area. Our specimens overlap in size with the large specimens from Aliveri. The protoloph, metaloph and posteroloph are connected lingually in the upper molars, which is a characteristic feature for Glis galitopouli. The extra ridge behind the centrolophid reaches the lingual border in m1. A remarkable difference with the Aliveri assemblage is that the species appears to be a rare element in the Turkish faunas, whereas it is the most common glirid in the Greek locality. Presumably, this is related to a change in palaeoenvironment.
Glirudinus De Bruijn, 1966 Glirudinus engesseri Ünay, 1994 Additional material: 5 M1/2 (PV14960, 0.96 × 1.21; PV14961, 0.99 × 1.17; PV14962, 1.01 × 1.16; PV14963, 0.94 × 1.12; PV14964, 0.91 × 1.16), 1 M3 (PV14965, 0.80 × 1.00), 2 p4 (PV14970, 0.74 × 0.72; PV14971, 0.78 × 0.71), 2 m1 (PV14972, 1.02 × 0.94; PV14973, 1.05 × 0.96), 2 m2 (PV14974, 0.94 × 0.99; PV14975, 1.01 × 0.97) Description and remarks: The size of the molars fits with previously described material from Sabuncubeli (De Bruijn et al. 2006) . Upper molars have a complete endoloph and seven well-developed ridges. Two M1/2 show the development of one small extra ridge placed lingually between the anteroloph and protoloph. The anteroloph ends labially free in two specimens, while it is labially connected with the protoloph in all remaining M1/2 and in the only available M3. The posterior centroloph of M1/2 is detached from the metacone in four out of the five specimens. On the other hand, the M3 shows a dental pattern where the anterior centroloph is not confluent with the metaloph. The confluent labial part of the anterior centroloph with the lingual part of the metaloph appears in all three specimens previously found in Sabuncubeli (De Bruijn et al. 2006 ). All lower molars show a stable dental pattern that consists exclusively of seven ridges. In contrast to material described by De Bruijn et al. (2006) , the centrolophid is never clearly detached from the metaconid in m1/2 in our collection and it is separated only in p4.
The new additional material of Glirudinus confirms some morphological observations of De Bruijn et al. (2006) , but, on the other hand, some of the morphological features described by these authors were not found. Our M3 does not have the peculiar morphology described by De Bruijn et al. (2006) that caused these authors to have still some hesitation to assign the material unequivocally to G. engesseri, classifying it as G. aff. engesseri instead. The confluent labial part of the anterior centroloph with the lingual part of the metaloph appears also in some specimens of Glirudinus matusi from the locality of Gökler (Joniak et al. 2017 ), but Glirudinus from Sabuncubeli is smaller. The absence of the detachment of the centrolophid from the metaconid in the new material is peculiar, but all mentioned differences might well be related to the small sample size. Considering our sample separately from old collection, on the base of the size of the molars, frequency of presence of extra ridges in upper molars and morphology of M3, they can be assigned to Glirudinus engesseri. Of course, the collection as a whole shows some abbarencies, but these are insufficient to assign the material to a separate form.
Glirulus Thomas, 1906 Glirulus ekremi Ünay, 1994 (Fig. 3j) Additional material: 1 m1 (PV14976, 1.05 × 1.02) Description: The shape of the molar is sub-rectangular with a concave occlusal surface. The tooth is slightly wider in its posterior part. The specimen has, beside the main ridges, seven additional ridges. There are three extra ridges in the anterior valley and two extra ridges in the posterior valley. The mesolophid and the posterolophid connect to the entoconid. The labial end of the mesolophid (mesoconid) is strongly elongated anteriorly and extends to the base of the protoconid. The hypoconid and the mesoconid are separated. The centrolophid lingually connects to the metaconid, while it is labially constricted just before the mesoconid. Remarks: Glirulus ekremi is known only from locality Keseköy (Ünay 1994) . Morphotypes with the same configuration of ridges as in our specimen were described from this locality, even though they are not frequent. Besides having a similar morphology, our specimen falls clearly within the range of the type population. Since the complex dental pattern is striking, we do not hesitate to assign our specimen to Glirulus ekremi. This glirid represents a new element in the assemblage from Sabuncubeli.
Sciuridae Fischer, 1817
Palaeosciurus fissurae Dehm, 1950 (Fig. 3h-i) Additional material: 1 d4 (PV14915, 1.68 × 1.29), 1 p4 (PV14917, 1.75 × 1.63), 1 m2 (PV14916, 2.14 × 1.99) Description d4: The anteroconulid is small, situated closer to the protoconid than to the metaconid and fused with the anterolophid. The mesoconid is indistinct within the crest connecting the protoconid and hypoconid. The mesostylid is developed also as a low crest, connecting metaconid and entoconid. The hypoconid and entoconid are strong, well developed and connected by the posterolophid. The posterolophid is higher than the crest-like mesostylid and mesoconid. p4: The protoconid and metaconid are robust, anteriorly separated by a shallow valley and posteriorly connected by a short metalophid. The mesoconid is small and placed close to the hypoconid. The mesostylid is connected to the metaconid and the entoconid by a low crest. The posterolophid is as high as the entoconid and connects the hypoconid with the entoconid. m2: The anteroconulid is small but well developed. It is connected to the protoconid by a low crest and to the metaconid by a strong anterolophid. The metalophid is complete, but lower than the anterolophid. The mesoconid is well developed and connected to the protoconid and hypoconid by a low crest. The mesostylid is less pronounced, elongated and placed close to the metaconid. The entoconid is significantly smaller than the metaconid, the protoconid and the hypoconid. The posterolophid is about the height of the labial and lingual crests. Remarks: The new material of Palaeosciurus fissurae from Sabuncubeli includes dental elements not previously known from the locality such as the d4 and p4. As pointed out by De Bruijn et al. (2006) and discussed above for the Bornova assemblage, the material from Sabuncubeli is morphologically similar to the type material from Wintershof-West (Dehm 1950) and from Bornova (this paper), but of a slightly smaller size.
Chiroptera Blumenbach, 1799 Vespertilionidae Gray, 1821
Vespertilionidae gen. et sp. indet (Fig. 3d-e ) Material: 1 m1 (PV14300, 1.55 × 1.09), 1 m2 (PV14301, 1.53 × −) Description: Both molars are practically unworn but damaged. Possibly, they represent the same individual. In the m1, the breakage involves a major part of the protoconid and the tips of the metaconid and entoconid. The outline is completely preserved. By contrast, the hypoconid is completely broken off in the m2. The molars are myotodont and of similar length. The trigonid of the m1 is somewhat narrower than the talonid; trigonid and talonid seem to be of similar width in the m2. In both molars, the trigonid and talonid are of similar length. The paraconid is less developed in the m2 than in the m1. The oblique cristid ends halfway the posterior wall of the trigonid. The talonid basin is lingually closed by a long entocristid and a very short and steep metacristid. There is a strong, bud-like entostylid. The very well-developed labial cingulum starts in front of the paraconid and remains of the same width throughout till it connects to the entostylid. Remarks: Bats are represented in the Sabuncubeli assemblage by two lower molars only. A lot of progress has been made in the taxonomy of the early and middle Miocene Eurasian bats by some excellent papers, using welldefined assemblages of relatively complete material to define taxa (e.g. Ziegler 1993 Ziegler , 1994 Ziegler , 2000 Ziegler , 2003 Horáček 2001; Rosina and Rummel 2012) . As a consequence, it has become more difficult to classify isolated finds. Our material would, for instance, morphologically fit both Hanakia and Myotis, two genera that can be distinguished on the level of reduction in the premolar row and last molars and on characters from the upper dentition. Metrically, our molars fall in the lower part of the variation of Haniaka cf. antiquus from Merkur-Nord (= Ahnikov) as described by Horáček (2001) . Notably, the first two lower molars are also of similar size in this species.
Discussion

Composition of Bornova and Sabuncubeli fauna
The Bornova locality was mentioned first time by Kaya et al. (2007) , who provided just a preliminary list of taxa from the test sample. We described the assemblage in detail here. Although we know the position of the original locality, we were not able to locate fossiliferous layer because of extensive road construction and vegetation in the area. Therefore, our sample is very limited. The Bornova assemblage consists of 15 molars only and includes five species: the hamsters Eumyarion aff. montanus, E. intercentralis, Cricetodon kasapligili, the squirrel Palaeosciurus fissurae and a mole Desmanodon sp. (Table 4) .
Murids from Bornova comprise two species of Eumyarion and one Cricetodon. The frequent and big species of Eumyarion aff. montanus is represented by five molars, and small species Eumyarion intercentralis is represented only by one M2. Squirrels are the second most abundant taxa represented by six specimens. Unfortunately, two of these can not be identified more precise than to the family level due their preservation. The remaining four molars belong to Palaeosciurus fissurae, a species known from Sabuncubeli (De Bruijn et al. 2006; and this paper) . The high number of Palaeosciurus fissurae in Bornova assemblage probably results from the small sample size. Also, the specimens seem to belong to the same individual given their preservation and their stage of the wear.
De Bruijn et al. (2006) recognised eleven different taxa in the locality of Sabuncubeli. In this study, we add five taxa that are new to the locality: Theratiskos sp., Turkodimylus sp., Oligosorex aff. reumeri, Glirulus ekremi and Vespertilionidae gen. et sp.. Thus, particularly the insectivore assemblage was enlarged and more in line with the diversity known from other early Miocene assemblages from the early Miocene of Turkey (cf. Van den Hoek Ostende 2001c).
The composition of the Sabuncubeli assemblage, as calculated from the newly sampled sediment from Sabuncubeli A, is shown in Table 5 . Murids are the most dominant group, making up 85.3% (M1 + M2 + m1 + m2) of the rodents and comprising seven species belonging to five genera: Eumyarion montanus, E. orhani, E. intercentralis, Mirrabella anatolica/crenulata, Cricetodon kasapligili, Democricetodon doukasi and Vallaris zappai. The rest of the assemblage is represented by sciurids and glirids.
The most diverse genus is Eumyarion with three species. It had already been established that Eumyarion was dominant genus in the early Miocene of Anatolia (Van den Hoek Ostende et al. 2015) . In the locality of Sabuncubeli, the genus represents 69.9% of the fauna. At the time of the first description, Sabuncubeli was the oldest Anatolian fauna in which the co-occurrence of three species of Eumyarion was recognised (De Bruijn et al. 2006) . New assemblages from the Harami lignite mine showed, however, that this diversity was already present in assemblages from Anatolian zone C (MN 2) (Joniak et al. in press, this issue) . Therefore, it is clear that the diversification of the Eumyarion began much earlier. Sabuncubeli is the type locality of Eumyarion orhani, which is the most dominant species in the rodent assemblage of the locality by 45.3%. The other Eumyarion species, E. montanus and E. intercentralis, are represented by 12.6% each.
The large murids in the assemblage are species of the genera Mirrabella and Cricetodon. Both of them are characteristic elements for the early Miocene rodent assemblages of Anatolia. The genus Mirrabella is represented by an intermediate form of Mirrabella anatolica/crenulata (1%). The genus Cricetodon is very diverse element in the early Miocene Anatolian localities, albeit generally rare. This certainly holds true for Sabuncubeli, in which Cricetodon kasapligili accounts for 3.2% of the assemblage.
The glirids represent 13.7% (M1 + M2 + m1 + m2) of the rodents belonging to three species of different genera, Glirulus ekremi, Glirudinus engesseri and Glis galitopouli. Glirulus ekremi is represented by one lower molar (1%) and had not been recognised before in Sabuncubeli. It is, however, known from the locality of Keseköy. Glirudinus engesseri, the most known taxa, some new insectivores, a rodent and a bat (Theratiskos sp., Turkodimylus sp., Oligosorex aff. reumeri, Glirulus ekremi and Vespertilionidae gen. et sp.), extending the list of small mammal fauna from locality. The diversity of insectivores suggests humid conditions. Our biostratigraphical results are in agreement with previous assignation of Sabuncubeli to the lower part of local zone D, which correlates with unit MN 3. The small assemblage from Bornova only results from the test samples because original locality does not exist anymore. Even so, the fauna from Bornova consists of 15 specimens representing five taxa: the cricetids Eumyarion aff. montanus, E. intercentralis and Cricetodon kasapligili, the squirrel Palaeosciurus fissurae and the mole Desmanodon sp.. Interpretation of the age of the locality is rather tricky because of scarcity of material. However, similarly as Sabuncubeli, the assemblage can be assigned to local biozone D because of the presence of E. intercentralis and C. kasapligili. However, as already known from the superposition in the field, it represents a younger age as Sabuncubeli. The stage of evolution of some of the elements even suggests an age younger than the locality of Keseköy, indicating that the Sabuncubeli Formation covers in fact at least a major part biozone D.
